Pawpaw (Carica papaya Linn) seeds, peels and leaves are well known for their medicinal and potent pharmacological values. The plant belongs to the family Caricaceae and its fruit is commonly known for its food and nutritional values. Though the roots, bark, peel, pulp and the seeds had been shown to have medicinal properties, little is known about their nutritional properties. During the last few years, there had been series of research to explore further pharmacological and medicinal properties as well as it nutritional qualities of these plants parts, thus giving rise to it nutraceutical abilities. Scientific attempts have also been made over the decades to authenticate its nutraceutical properties. While nutritional constituents such as oil, proteins, and minerals haven been characterised from its seeds, little is known about other parts of the plant. Though the nutraceutical properties of papaya as drug or quasi-food product are not well understood or value, still it is an important gift of nature that is readily available in our eco-world and worth exploring. This review focuses on previous studies by various researchers on the medicinal, nutraceutical properties as well as the antioxidant potential of these plant parts and suggestions for further studies as regarding the optimisation of the potential of this plant.
Introduction
Pawpaw (Carica papaya Linn) is the most important fruit in the Caricaceae family with over 22 species (Fig. 1) . Only one member of the genus Carica is cultivated as the fruit tree (Claudia et al., 2014) . According to Food and Agriculture Organization (FAO, 2007) , it is an invaluable plant that is prevalent throughout tropical Africa and Nigeria is the third largest producer globally. The many benefits of papaya are owed due to the high content of vitamin A, B and C, proteolytic enzymes like papain and chymopapain which have antiviral, antifungal and antibacterial properties (Tarum and Yash, 2015) .Pawpaw fruit contains papain which is a major component of papaya latex. Papain is widely applied for meat tenderisation according to a report of Feng (2014) . Green Pawpaw fruit had been reported by Duke (1996) to provide (per 100 g) 26 calories, 92.1 g H2O, 1.0 g protein, 0.1 g fat, 6.2 g total carbohydrate, 0.9 g fibre and 0.6 g ash. USDA National Nutrient database reported an oval fresh ripe papaya (per 100 g) (Fig. 2) to contain 39 calories, 88.8 g H2O, 0.61 g protein, 0.14 g fat, 9.81 g total carbohydrate, 1.8 g fibre and 0.61 g ash . A similar finding was likewise reported by Krishna et al. (2008) (Table1) on the nutritional constituents of the fruit. Oyoyede (2005) likewise reported the chemical profile of unripe pulp of pawpaw to be rich in carbohydrate (42.28% starch, 15.15% sugar) but low in fat content. Papaya fruit contains high levels of vitamin C (51.2 mg/100g), vitamin A precursors including β-carotene (232.3 μg/100g), and β-cryptoxanthin (594.3 μg/100g), as well as magnesium (19.2-32 .7 mg/100g) (Wall, 2006) . Furthermore, Oyoyede (2005) and Bari et al. (2006) also reported pawpaw fruit to be rich in carbohydrates (42.28% starch and 15.15% sugar in pulp), but deficient in protein and fat. About per 100 g of the fruit provides 39 kcal (163 kJ) energy and it is a very important food source in some developing countries (Feng, 2014) . Pawpaw leaves have been reported to be in used in some developing countries for cooking (Feng, 2014) and the fresh leaves processed into tea leaf by Dev and Igab (2015) . Duke (1996) reported the leaves to be high in protein (7.0 g), calcium (334 mg), phosphorus (142 mg), sodium (16 mg), vitamin B and vitamin E (136 mg). In recent years, papaya latex and its commercial products have become acceptance in use in baking, beverage industries, pharmacy and chemicals synthesis (Feng, 2014) .
Besides its nutritional properties, Carica papaya plant has to find usefulness as an important medical plant due to its specific enzymes and bioactive compounds. Carica papaya seed extracts had been shown to have several medicinal as well as nutritional properties (Mello et al., 2008) . The seeds and leaves consist of the significant amount of protein which could be harness for food formulation or supplementation. Extraction and commercialization of oil from Carica papaya is an established process in the manufacturing sector. Papain found in both papaya fruits and latex had been utilised for medical benefits in Central America for decades (Feng, 2014) . Papain and other endopeptidases have been proven to have several medical benefits, such as defibrinating wounds and treatment of oedemas (Nitsawang et al., 2006 ). An earlier study by Starley et al. (1999) reported that some specific antimicrobial substrates including carpaine and aglycones are present in pawpaw, which could be beneficial to health. Oyoyede (2005) also reported that the extract of papaya fruits and seeds has antibacterial activity against Staphylococcus aureus, Bacillus cereus, Esherischia coli, Pseudomanas aeruginosa and Shigella flexneri. Furthermore, Carica papaya fruits had been used in several other applications, such as the relief of nervous pains and elephantoid growth (Feng, 2014) .
This review report research finding on the nutritional, antioxidants as well as the pharmacological and medicinal values of this plant with emphasis on the seed and leaf as well as the possibilities of having all these properties in a single food or drug supplements which can be coin into the term 'Nutraceutical'
Methods Used For Literature Collection
Literature survey was done in PubMed and Google's using keywords, Carica papaya; nutritional properties of Carica papaya; antioxidants in Carica papaya; nutraceuticals of Carica papaya; medical and pharmacological potentials of Carica papaya. Articles indexed in Google search, Google scholar, Science Direct, Wiley and PubMed journals were primarily considered for writing this review.
Papaya Plant
Carica papaya is a member of the Caricaceae (Table  2) . It is a dicotyledonous, polygamous and diploid species that is known for its ability to fruit throughout the year. The plant is recognised by its weak and usually, unbranched soft stem yielding copious white latex and crowded by a terminal cluster of large and long-stalked leaves is rapidly growing and can grow up to 20 m tall (Banerjee and Banerjee,1989; Owoyele et al., 2008) . Ripe Carica papaya fruit is usually consumed fresh as a dessert fruit or use in a juice blend. The peels of the fruit are used as livestock feed. The fruits, juice, seed, root, leaves, bark, latex of this plant consists of chemical compounds that are beneficial nutritionally as well as pharmaceutically (Table 3) .
Papain, an important bioactive substance can be found in virtually every part of the plant. It has found a useful application in tenderising meat (Ahmad et al., 2011; Feng, 2014) and in beer clarification. The usefulness as food, medicinal and pharmacological potentials had made this plant an economic viable agricultural crop (Table 3) . In recent times, attentions are been diverted from its medicinal and pharmaceutical qualities of the plant part to the application in nutrition.
Papaya seeds are found embedded in the fruit. They are whitish in colouration in the immature stage of the fruit development and darkish in colour when at full maturation of the fruit. It is spherical in shape with an outer coating known as the sarcotesta covering the seed coat and an inner endosperm ( Figure 3 ). The seed pericarp is rich in protein (Adesuyi and Ipinmoroti, 2011) while the endosperm is rich in oil and protein (Syed et al., 2012) . Papaya seeds are a rich source of amino acids especially in the sarcotesta (Saran and Ravish, 2013) .
The domestic and industrial utilisation of Carica papaya fruit creates major disposal problems in the form of the seed which constitutes 25% of the fruit mass. Disposal of these seeds materials is often compounded by legal restrictions and economy cost to the industry. The peel and pulp are the other categories of waste from the industrial and domestic utilisation of the fruit. This "waste material" produces ecological problems related to the proliferation of insects and rodents and an economic burden because of transportation to repositories; therefore strategies for the profitable use of these materials are needed (Hussein et al., 2011) . Making these seeds, leaves or peels economic viable will reduce the economic burden pose to industries making use of the fruit for juice production hence the needs for research scholars to place more emphasis on how the potential of these plant can be optimise.
Figure1 Papaya tree with branches (Kadiri, 2015) Figure 2 Pawpaw Fruit with the Seeds, (Kadiri, 2015) Krishna et al. 2008; Kadiri, 2015) Figure 3 Structure of the Carica papaya seed
Nutritional Composition of Carica Papaya Seed Flour
Flours produced from Carica papaya seeds are rich in nutritional constituents such as amino acid, protein, oil, crude fibre and mineral elements (Claudia et al., 2014; Adesuyi and Ipinmoroti, 2011; Samia et al., 2012; Cassia et al., 2011; Kadiri,2015) (Table 4 ). The oil composition of a 100g papaya seed flour ranges between 29-32g whole seed weight (Table 4 ). In a study by Cassia et al. (2010) , high-quality oleic oils were extracted from the seeds. Even though the potential utilisation of the seeds for oil seems favourable, it was suggested that toxicological studies need to be carried out before the oil can be said to be appropriate for food applications. Crude fibre and ash content are relatively low in Carica papaya seed but the major area that has generated quite some interest is the oil and protein content which are relatively high in composition, though the antioxidant properties is now a recent area of interest.
Protein value of Carica Papaya
Papaya seed has a considerable amount of protein content (Table 4 ). Protein composition of 28.55% was estimated in flour produced from the seeds (Claudia et al., 2014) . The protein content of some commonly consumed oil seed in Nigeria namely Coloccynthis citrullus, peanut flour, rapeseed and sunflower (28.44, 24.3, 25 and 28.7% respectively) had been reported to be relatively lower to that of papaya seed flour (Jackson, 2000) . This makes it a likely ingredient and additives in foods such as meat products, doughnuts pancakes and in the stabilisation of colloidal food systems where water and oil binding properties are of prime importance (Samia et al., 2012) .
Oil Value Carica Papaya
Documented studies on the fat and oil content of the papaya seeds reveal significant fat and oil content (Table  4) . Shadi et al. (2013) stated that the oil contents from papaya seed (30-34%) compares favourably well with oil obtained from olive fruit (22-24%), grape seed (8-15%), orange seed (32-35%), apple seed(21-24%), watermelon seed (50%) and pumpkin seed (42-45%). Physicochemical properties of the oil reveal an iodine value, saponification value, un-saponifiable value to 65.5%, 155.5%, and 1.37%, respectively. Oleic acid (72.5%) is the major fatty acid of papaya seed. This is followed by palmitic acid (13.5%) and stearic acid (4.5%). It was also reported that papaya oil is good source of monounsaturated fatty acid and saturated fatty acids (Shadi et al., 2013) . Ultrasound-assisted extraction was propose as an appropriate technique for recovering the oil from the seeds of the papaya seed as it produces seed oil with desirable fatty acid profile in relatively short extraction times and moderate conditions as compared to different solvent extraction methods. A report by Cassia et al. (2011) documented the physicochemical characteristics, fatty acid, tocopherol, and carotenoid composition of crude oil extracted from papaya (Carica papaya L.) seeds, Formosa variety. The oil yield from the seed was put at 29.16% which was comparable to the yield of other compared edible oils. The extracted oil had high oxidation resistance (77.97 hours) and has major fatty such as oleic (71.30%), palmitic (16.16%), linoleic (6.06%), and stearic (4.73%) acid. α and δ-tocopherol were the predominant tocopherols with 51.85 and 18.89 mg.kg-1, respectively. The β-cryptoxanthin (4.29 mg.kg-1) and β-carotene (2.76 mg.kg-1) were the carotenoids quantified, and the content of total phenolic compounds was estimated at 957.60 mg.kg-1. Chemical characteristic of extracted oil as reported by Kalou et al. (2011) from seeds of Carica papaya compared well with varieties described by Marfo et al. (1989) . Carica papaya seed oils are liquid at room temperature with palmitic acid as the main saturated fatty acid, while linoleic acid is the major unsaturated fatty acid in all lipid classes (Kalou et al., 2011) . The oil content of this seed makes it a potential source for the production of oil both for industrial and domestic utilisation.
Nutritional Composition of Carica papaya Fresh and Processed Leaf
Studies on proximate composition of papaya leave reveals significant amount nutritional factors such as ash, protein and crude fibre (Maisarah et al., 2014; Dev and Igbal, 2015) . Maisarah et al. (2014) reported freezing dried leaves of Carica papaya to have an ash, crude protein, crude fibre and carbohydrate content of 11.4%, 33.4%, 14.1% and 38.4%, respectively. This result agrees with recent studies of Dev and Iqbal, (2015) on the proximate composition of fresh and dried papaya leaves (Table 5 ). The moderate value of ash content as reported by Dev and Igbal (2015) suggests that the leaf of papaya might contain essentials minerals. A significant amount of protein content makes this leaf suitable for the supplementation of the food product with a high carbohydrate to protein ration while the presence of fibre in appreciable quantity would find usefulness as an aid to the digestion process. The presence of significant amount of ash, protein and fibre contents render this leaf a potentially viable plant that might find usefulness in humans and livestock's diet.
Minerals Content Carica papaya
Studies on the minerals content of Carica papaya seed flour revealed the significant presence of mineral elements such as calcium, potassium, sodium and phosphorus (Adesuyi and Ipinmoroti, 2011; Samia et al., 2012; Kadiri, 2015) . Minerals are important compounds needed for the maintenance of essential human body functions. Claudia et al. (2014) observe that the levels of P, Ca, Mg, S, Zn, and Fe were higher in seed flour of Carica papaya when compared to those found in the peel of the same plant. One hundred gram intake of papaya (Havai) can supply the human body of 16%, 127%, 37%, 88%, 135%, 59%, 81%, and 72.5% of potassium, magnesium, iron, zinc, manganese, copper, phosphorus, and calcium, respectively, and the cultivar Calimosa will supply 42%, 134%, 36%, 91%, 196%, 92%, and 78% (Claudia et al.,2014) , which is a pointer to its nutritional relevance. This observation agrees with the report of Kalou et al., (2011) on the ash and minerals content of Carica papaya seeds who reported an ash content of 3.2% and minerals which include K, Na, Ca, P and Mg (Table  6) .
However, Ca and P occur in higher quantities compared to all other element tested for. A recent report by Kadiri (2015) on the whole and defatted flour of Carica papaya seed validates this seed as rich sources of Ca, K and Na. The mineral contents of papaya leaf as reported by Maisarh et al. (2014) also shows a significant amount of Ca, Mg, K and P (Table 7) which affirms these findings. Sodium and iron were also detected in minute quantities.
Detected minerals in the seed and leaf of Carica papaya are nutritionally important as inorganic mineral elements such as potassium and calcium plays important roles in the maintenance of biological functions in human, normal glucose-tolerance and in the release of insulin from beta cells of islets of Langerhans which helps to control the glucose level of the human body (Kadiri, 2015) .
Antioxidant Property and Free radical Scavenging Activity
Antioxidants are substances that can prevent or retard the oxidation of easily oxidizable materials such as fat, the functions of which are generally based on their abilities to scavenge reactive free radicals in food (MacDonald et al., 2006; Kadiri and Olawoye, 2015) . Antioxidant properties of Carica papaya seeds, fruits, leaves, peels and aerial parts have been documented from various studies. Recent reports refer to Carica papaya be rich in antioxidants. Wong and Kong (2014) reported C. papaya seed to be a promising source of food antioxidants. The seeds of papaya are rich in total phenolic and total flavonoids in the ethyl acetate and nbutanol fractions, a reason attributed to its antioxidant activities (Kaibing et al., 2011; Vijay and Sriram, 2010; Wong and Kong, 2014; Kadiri and Olawoye, 2016) . Chloroform-methanol extract of C. papaya seeds exhibits better active antioxidant as well as highest phenolic content when compared to the antioxidant activity of Annona squamosal seeds (Vijay and Sriram, 2010) . Kaibing et al., (2011) documented the antioxidant activity antioxidant activities of the ethanol, petroleum ether, ethyl acetate, n-butanol and water extract fractions of the seeds extract with promising results as regarding the antioxidants properties of the seeds. Ethyl acetate fraction was observed to show the strongest DPPH and hydroxyl free radical scavenging activities, and its activities were stronger than those of ascorbic acid and sodium benzoate, respectively. N-butanol fraction demonstrated the greatest ABTS+ radicals scavenging activity. The ethyl acetate fraction and the n-butanol fraction didn't only showed higher antioxidant activities than the petroleum ether fraction, water fraction and ethanol fraction but also showed higher superoxide anion and hydrogen peroxide radicals scavenging activities than those of the other extract fractions. The high amount of total phenolic and total flavonoids in the ethyl acetate and n-butanol fractions were attributed to their antioxidant activities. The ethyl acetate fraction was subject to column chromatography yielding two phenolic compounds in the process, which were p-hydroxybenzoic acid and vanillic acid with good antioxidant activities. It was concluded that the seeds of papaya and these compounds might be useful as natural antioxidants. These findings were in agreements with subsequent studies i.e. report of Maisarah et al., (2013) . Maisarah et al., (2013) conducted a comparative study on the total antioxidant activity (TAA), total phenolic content (TPC) and total flavonoid content (TFC) of different parts of papaya tree which consists of their ripe and unripe fruit, seeds and their young leaves (Table 8) . Results showed highest antioxidant activity through β-carotene bleaching assay in unripe fruit (90.67 ± 0.29%) followed by its young leaves, ripe fruits and the seeds in that order. Young leaves exhibited a significant higher scavenging effect compared to other plant part and dose required in reducing the absorbance of DPPH control solution by 50% (EC50) were calculated at 1.0 ± 0.08mg/ml. The EC50 values obtained were 4.3 ± 0.01mg/ml, 6.5 ± 0.01mg/ml and 7.8 ± 0.06mg/ml for unripe fruit, ripe fruit and seeds respectively. Interestingly, it was discovered that that young leaf have the highest antioxidant content (424.89 ± 0.22mg GAE/ 100 g dry weight and 333.14 ± 1.03mg rutin equivalent/ 100 g dry weight, respectively). Statistically, Pearson correlation showed there were positive correlations between TPC and TFC with antioxidant activity assayed by DPPH radical scavenging assay (r=0.846 and r=0.873, respectively). However correlation between TPC and TFC with β-carotene bleaching activity was not established. In brief, taken into account all the parameters measured, it was concluded that antioxidants were highly remarkable in the sequence of young leaves > unripe fruit > ripe fruit > seed and recommended further investigation for the isolation and identification of the phytoconstituents responsible for antioxidant activity. The seeds of Carica papaya are a promising source of antioxidants, which may have therapeutic implications and the production of functional foods and nutraceutical in the near future.
The leaves of Carica papaya are generally considered waste but their extract is been linked with various health benefits (Quang et al. 2013) . The leaves are rich in polyphenols which are said to be the reason for it's antioxidant properties. In a study by Quang et al. (2013) , polyphenols were extracted from the leaves in an optimise extraction process. Varying temperature, extraction time and water-to-leaf ratios were observed to have significant effects on the extracted polyphenol yield as well as the scavenging and total antioxidant activities. Optimal extraction conditions derived for this process was 70 •C for 20 min, with a water-to-leaf ratio of 100:7.5 mL/g. Water for extraction of the antioxidants component was considered safe and proposed for the extraction of the polyphenols in these leaves. A method to prepare crude powder from the leaves was also developed. Free radical scavenging activities and antioxidant activities of Carica papaya leaves extracts are shown in Figure 4 . 
Antimicrobial Property
The quest for suitable and affordable alternatives in the face of increasing antimicrobial drug resistance has led researchers into exploring the use of plant extracts in the treatment of infections (Akujobi et al., 2010) . The fruit, seeds, leaves and peels of Carica papaya have been shown to exert an antimicrobial effect on the potentially dangerous microorganism. Carica papaya seed extract was observed to exert antimicrobial activity against Trichomonas vaginalis though care was suggested when using the seed extract for urinogenital disorders due to its toxicity (Calzada et al., 2007) . Osato et al. (1993) reported the seed and pulp to showed bacteriostatic properties against several enteropathogens such as Bacillus subtilis, Salmonella typhi, Staphylococcus aureus, Proteus vulgaris, Pseudomonas aeruginosa and Klebiella pneumonia. Crushed papaya seeds were also found to exhibit clinical potential on Conjugal R plasmid transfer from Salmonella typhimurium and Escherichia coli in vitro and in vivo of genotobiotic mice (Vieira et al., 2001; Leite et al., 2005) and inhibitory effect against microbes isolated from infected wounds ( Akujobi et al., 2010) . In an earlier study by usha 'u et al. (2009) on the in-vitro sensitivity pattern of some urinary tract isolates to Carica papaya extracts, ethanol extract of the leaf was observe to be active against Escherichia coli and Klebsiella pneumonia (7mm each) at 1000μg/disc concentration while chloroform and water fractions of the leaf were active against Escherichia coli, Klebsiella pneumonia and Proteus mirabilis at 1000μg/disc concentration with zone diameter of 7mm each though no effect was observes on P. aeruginosa. Carica papaya could find usefulness in the production of drugs against organisms causing urinary tract infections (Usha'u et al. 2009 ). In studies by Jyotsna et al .(2014) , aqueous as well as the methanolic extract of Carica papaya seeds were effective in inhibiting bacterial pathogens while in contrast, chloroform extract of same plant leaves showed no effect against bacteria pathogens and the aqueous leaf extract was potent to inhibit them. Acetone leaf extracts exerted pronounced antibacterial effect on gram negative bacteria especially Pseudomonas Species, a wound infection-causing pathogens. The extracts were also observed to contains active antimicrobial compounds which inhibit the growth of wound infection-causing pathogens in in vitro conditions (Aruljothi et al., 2014) . It was suggested that the observed antimicrobial properties of the leaves might be the science behind the topical application of papaya leaf extracts to treat wound infection in traditional practice. The presences of bioactive substances have been reported to confer resistance to plants against bacteria, fungi and pest. Studies by Marshall et al. (2014) reports Carica papaya plant to contains bioactive compounds such as alkaloids, flavonoids, saponins and tannins which were attributed to their antimicrobial effects. The antimicrobial activity of the leaf extracts also had effects against S. aureus, E. coli, S. typhi, P. aeroginosa, and C. albican respectively, an observation which affirms recent reports of Subramanian et al. (2014) and Islam et al. (2015) .
Carica papaya latex is effective against Grampositive and Gram-negative bacterial (Islam et al. 2015) . The antagonistic activities of the fruit latex against some bacterial species were suggested to be due to some important inimical secondary metabolites presence. Natural bioactive products presence could as well be a lead in the development of novel pharmaceutical products for use against bacterial infection (Islam et al. 2015) . From the results of the various studies on the antimicrobial effects of Carica papaya, it may as well be recommended as an alternative to chemotherapeutic agents as well in the production of new antimicrobial drugs which will be cost-effective.
Anthelmintic Property
Anthelmintic activity of papaya seed had been predominantly attributed to carpaine (an alkaloid) and carpasemine, later identified as benzyl thiourea (Boshra and Tajul, 2013) . Pharmacological reports show that papaya seeds contain benzilsothiocyanate; an anthelmintic bio-substance (Kermanshai et al., 2001; Osato et al., 1993) . Consumption of papaya seed is cheap, natural, harmless, readily available, mono-therapeutic, and can prevent against intestinal parasitosis which is a cheap medical alternative in tropical communities (Okeniyi et al., 2007; Saran and Ravish, 2013) .
Medicinal and Pharmaceutical Benefits
Besides it nutritional contents, pawpaw plant has been proven to be medicinal and pharmacological useful which was reported to be due specific enzymes, antioxidants abilities and bioactive compounds present. It could well be referred to as a nutraceutical plant as it uses extends beyond it nutritional values (Fig.5) . The wide range of enzymes, vitamins, phytochemicals, polyphenols compounds, bioactive compounds present in Carica papaya makes it a nutraceutical as well as a medicinal plant (Fig. 6) .
There is evidence that Carica papaya leaves reduce symptoms of asthma, worming and dysentery (Runnie et al., 2004 , Otusuki et al., 2010 . Moreover, papaya leaf extracts have long been used as a remedy for cancer and infectious diseases by medical and traditional care givers in Africa and another part of the world (Otusuki et al., 2010 : Kadiri, 2015 . The aqueous leaf extract had been observing to accelerates wound healing (Mahmood et al ., 2005 , Corral-Aguay et al., 2008 , while the methanol extract has been reported to exhibit vasodilating and antioxidant effects, both of which are associated with cardiovascular risk reduction (Runnie et al., 2004) . Besides their hypoglycemic properties (Andrade-Cetto et al., 2005; Isela et al., 2012 Isela et al., ,2014 , different parts of C. papaya are used in Mexican and African folk medicine to treat various diseases such as diarrhoea, inflammation and diabetes (Corral-Aguayo et al.,2009 , Chávez-Quintal et al., 2011 Kadiri, 2015) . Aqueous extract of papaya leaves in an unrevealed composition possess anticancer activity and inhibit cell proliferation in a variety of cancer cell lines, which had been patent by Morimoto et al. (2008) . Likewise, the aqueous extract exerts antitumor activity and immunomodulatory activity in tumour cell lines and it proved up-regulation of immunomodulatory genes by microarray studies (Otsuki et al. 2010 ).
There has been reported treatment of dengue fever using the leaf extract of this plant (Subenthiran et al., 2013) . Also, reported the effect of the leaves and seeds extracts on cancer bacterial infection, anti-inflammation effects, anti-sickling, inhibitory plasmodium activities as well as in the management of sickle-cell anaemia, Aedes Aegypti, HIV, heart diseases , gastrointestinal disorders and diabetics conditions have been reported (Table 9) . Papain, a by-product of papaya fruits, peel, leaves and latex have been utilised for beer clarification and meat tenderization in Central America (Feng, 2014) . Papain and other endopeptidases have several medical benefits, such as defibrinating wounds and treatment of oedemas (Nitsawang et al., 2006) . A study by Starley et al., (1999) reported some specific antimicrobial substrates such as carpaine and aglycones as been present in papaya which can be beneficial to health. Oyoyede (2005) reported the extract of papaya fruits and seeds to have antibacterial activity against Staphylococcus aureus, Bacillus cereus, Esherischia coli, Pseudomanas, aeruginosa and Shigella flexneri. Furthermore, papaya fruits have been applied in several medical uses such as the relief of nervous pains and elephantoid growth (Feng, 2014) . 
Hepatoprotective Activity
The liver is the largest organs in the human body and disease to it have been reported to be a major cause of death worldwide. Aqueous leaf extract of Carica papaya as medicine in the treatment of some forms of liver diseases traditionally is a common practice in the south western part of Nigeria and some other part of Africa. Based on perceiving use of the leaves and seeds of these plant in the treatment of liver related disease and oral safety on acute safety, a number of studies have been conducted in recent times to validate or invalidate these claims. In studies by Pandit et al. (2013) , Carica papaya leaves extracts had an ameliorative effect on drug-induced hepatotoxicity. Hepatoprotective activity of leaves of Carica papaya was evident by significant reduction in levels of all serum markers in both experimenter models. Extracts significantly increased levels of superoxide dismutase, glutathione and total protein with the corresponding decrease in the levels of thiobarbituric acid reactive substance and corresponding improvements in the histopathology of liver. The study concludes by stating that the leaves of Carica papaya possess hepatoprotective activity, which may be partly due to its antioxidant effect. It was also suggested that Carica papaya leaves are promising plants for the development of phytomedicine which could find application in herbal formulations alone or in combination with other hepatoprotective drugs aid in the treatment of liver ailments. Observations of these studies agrees with a previous report by Mohammed et al .(2011) on the hepatoprotective effect of aqueous leaf extract of Carica papaya against CCL4-induced hepatic damage in rats in which improvements in CCl4-induced hepatic histological changes were observed on administration of aqueous leaf extract of Carica papaya at an oral dose of 400 mg/kg/day. Likewise, aqueous extracts of the seeds have been reported to revert carbon tetrachloride induced hepatotoxicity in rats ). The hepatoprotective roles of the leaves and seeds of Carica papaya are no more in doubts and these scientific findings validate the use of the extracts of these plant parts by local folks in the treatment of liver disease. 
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Antidiabetic Disease
Diabetes mellitus is possibly the world's largest growing metabolic disorder and there has been surging interest in the last few decades in traditional plant treatment for diabetic patients (Isela et al., 2014) . The difficulty of managing hyperglycaemia in diabetes is the most important factor in reducing the risks associated with diabetes and its complications (Polonsky, 2012) . There are reports that describe the therapeutic effect of Carica papaya leaf on dengue and malaria (Ahmad et al., 2011) and as anti-inflammatory (Owoyele et al., 2008) . Other reports suggest that fermented papaya preparation significantly reduces plasma glucose levels in healthy subjects and in patients with type 2 diabetes (Danese et al., 2006) . The hypoglycaemic activities of Carica papaya have been previously described for its fruit and leaves (Aruoma et al., 2010) though available information regarding the leaves was said to be incomplete (Sasidharan et al., 2011) . In a recent study, Isela et al., (2012 Isela et al., ( , 2014 studied the phytochemicals of Carica papaya leaves, while also evaluating its hypoglycaemic effect in diabetic rats and streptozotocin-induced diabetic rats. The decrease in serum glucose, triglycerides and transaminases in diabetic rats were observed after administration of Carica papaya chloroform extract. In streptozotocin-induced diabetic rats, aqueous extract of Carica papaya significantly decreased blood glucose levels (P<0.05). It also causes significant decreased in cholesterol, triacylglycerol and amino-transferases blood levels. Though low plasma insulin levels did not change after treatment in diabetic rats, they were significantly increased in non-diabetic animals. Pancreatic islet cells were normal in non-diabetic treated animals, whereas in diabetic treated rats, the extracts help aids in islet manifestation and regeneration as the preservation of cell size. In the liver of diabetic treated rats, Carica papaya prevented hepatocyte disruption, as well as accumulation of glycogen and lipids. In summary, aqueous extract of C. papaya exerted a hypoglycaemic and antioxidant effect which also improved the lipid profile of diabetic rats. These affirm the potential beneficial ability of Carica papaya to heals symptoms of diabetic though there is still need for further study using human subject.
Carica papaya seed extracts have been observed to exert anti-diabetic effects in studies conducted on laboratory animals. Hypoglycaemic and hypolipidemic activities of the aqueous seed extract of Carica papaya Linn in Wistar rats lowered significantly fasting blood glucose (FBS), serum triglyceride (TG), total cholesterol (TC), low-density lipoprotein cholesterol (LDL-c) and very low-density lipoprotein cholesterol (VLDL-c) in a dose-dependently pattern. The acute oral toxicity showed the seed extract to be safe while phytochemical analyses of the extracts revealed the presence of alkaloids, flavonoids, saponins, tannins, anthraquinones, anthocyanosides and reducing sugars. Reports on the leaves and seeds extracts lend support to its folkloric use in the management of suspected diabetic and diabetics patients.
Conclusions
The use of papaya extends beyond it fruit for food to other parts of the plant such as its seeds, leaves, peels and aerial parts for medicine and pharmacological purposes. The seed and leaves apart from reported pharmacological use has nutritional values which make it a potential raw material in the food industry. The nutritional value of the seed needs to research further and its application in food ingredient, fortification or production explore. Further investigation using cell culture studies, animal studies and clinical trials are needed to proving the nutritional, chemoprevention and therapeutic potential of different parts of papaya and to check the adverse effects if any in its use. Also, the nutritional, as well as the pharmacological properties of its seeds and leaves, need to be explored further with the aim of producing drug and food supplements with nutraceutical properties.
